2% MITSUBISHI ELECTRIC

MR-J3-T
Servo Amplifier

Quick Start Manual

MR-J3-T Servo Amplifier
With Point Table Positioning
(Point-to-Point Positioning)

Art. NO.: XXXXXX
21122007

Version A "‘MITSUBISHI ELECTRIC INDUSTRIAL AUTOMATION







About This Manual

If you have any questions about programming or operating the equipment
described in this manual please don’t hesitate to contact your dealer or
one of our official distributors (see back cover).

You can find up-to-date information and answers to frequently-asked
questions on our website (www.mitsubishi-automation.com).

MITSUBISHI ELECTRIC EUROPE B.V. reserves the right to make
technical changes to the products or this manual at any time without prior
notice.

© December 2007
MITSUBISHI ELECTRIC EUROPE B.V.






Quick Start Manual

MR-J3-T Servo Amplifier with Integrated Point Table Positioning

Art. NO.: XXXXXX

Version

Changes / Additions / Corrections

A

10/2007

pdp

First Edition







NOTE

This Quick Start Manual for the servo amplifiers of the MR-J3-T series with point table positio-
ning is designed to enable you to get your system installed and configured for use as quickly as
possible. Please note that this guide only covers the basic functions with the instructions neces-
sary to use these functions. Complete descriptions of all the supported functions and all availa-
ble extensions can be found in the instruction manuals.

Please also note that the servo amplifiers of the MR-J3-T series include the following additional
major functions that are not covered in this Quick Start Manual:

@® Communication via a serial port for controlling point table positioning
@ Positioning control in BCD format with the optional MR-DS60 digital switch

® Amplifier controller circuit settings and auto-tuning functions

Safety Instructions

To ensure safe and proper installation of the equipment please also observe the instructions and
safety precautions in the instruction manuals supplied for your hardware.

Notes in this Quick Start Manual:

| Tips and useful information.

Additional documentation:
® MR-J3-T Instruction Manual (SH(NAO30061-A)
® MR-J3-T Instruction Manual for CC-Link (SH(NA030058-B)
@ Instruction Manual for the CC-Link Master Module:

QJ61BT11N

A1SJ61BT11

A1SJ610QBT11
FX2N-16CCL-M
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Introduction Preparations

1 Introduction

The servo amplifiers of the MR-J3-T series are designed specifically for drive positioning appli-
cations using point-to-point positioning without interpolation or trajectory control. The positions
to be accessed stored in atable and can be selected cyclically, individually or in any order with:

@ Digital signals
@® CC-Link communication

The MR Configurator setup software package enables the user to test the entered positioning
steps quickly and easily in test mode.

1.1 Preparations

The following products and parts are needed for using the point table positioning fea-
tures described in this manual:

@® A servo amplifier, for example MR-J3-10T

@® A servo motor compatible with the selected amplifier
Example: HF-KP13 motor for the MR-J3-10T servo amplifier

MRZJW3-SETUP221E Version CO of the MR Configurator setup software package
MR-J3USBCBL3M USB cable for connecting your PC/notebook with the servo amplifier
MR-PWS1CBL M-A1l-L motor connection cable

MR-J3ENCBL M-A2-L rotary encoder cable

MR-J2CMP2 connector for CN6 1/O signal connector

Power supply cables conforming to the applicable installation regulations

Connection cables for the control terminals

Required for positioning control with digital signals:
® MR-J3CN1 connector for communication connector CN10

@® Optional MR-J3-D01 expansion card

Useful but not absolutely necessary:

@ Simulation Box and terminal block with connection cable for testing:
FX Simulation Box (Art. No. 3386)
MR-TB50 terminal block for CN10 (MR-J3-D01)
MR-J2M-CN1TBL*M cable for connecting CN10 to MR-TB50

MR-J3-T 1-1



Preparations

Introduction

NOTE

Required for positioning control via a CC-Link network:

Q-Rack with PLC and the CC-Link module QJ61BT11N
or
A—-Rack with PLC and CC-Link module A1SJ61BT11,A1SJ61QBT11 or FX2N-16CCL-M

CC-Link cable compatible with version V1.10 Standard

Cable for connecting the PC/notebook to the PLC CPU:
Q series: SC-Q QC30R2
A and FX series: SC-09

The GX IEC Developer programming software package for configuration of the data com-
munications settings

This Quick Start Manual describes the installation and setup of a typical servo system con-
sisting of an MR-J3-10T servo amplifier (single-phase, 230V / 100W) and an HF-KP13 ser-
vo motor. Note that the specifications of this sample system may differ from those of your
configuration —please check your equipment’s instruction manuals for details if necessary.

S MITSUBISHI ELECTRIC



Installing the Equipment Installing the MR-J3-D01 Extension

2 Installing the Equipment

The procedure for the physical installation of the MR-J3-T series hardware is exactly the same
as for the MR-J3-A and MR-J3-B models. The dimensions of the MR-J3-T series amplifiers are
identical to those of the matching models of the MR-J3-A and MR-J3-B series.

NOTE | Please consult the instruction manual for detailed installation instructions.
2.1 Installing the MR-J3-D01 Extension
Procedure:

@ Remove the cover of the CN7 connector on the right side of the MR-J3-T housing.

Upper mounting - T T Upper mounting
point 2 point 1

Cover for CN7
connector

[—— Lower mounting

Lower mounting
point 1

point 2

Fig. 2-1:  Fixing points of the extension MR-J3-D01

@ Position the MR-J3-D01 extension over the upper and lower mounting points 1 on the ser-
vo amplifier, then press the extension into place so that the lugs click into position in the up-
per and lower mounting points 2. This also connects the extension to the amplifier via con-
nector CN7 on the amplifier.

(® Fasten the extension securely to the servo amplifier with the M4 screw (included) as
shown in Fig. 2-2.
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245
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Fig. 2-2:  Fastening screw dimensions for extension MR-J3-D01

NOTE To uninstall the extension perform the above steps in the reverse order. To release the retai-
ning clips press the retaining tabs marked “Push” inwards and pull the extension out to the
side.
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First Functional Test Minimum Connections for the Functional Check

3 First Functional Test

The wiring diagram below (Fig. 3-1) shows the minimum connections that you must make to test
an MR-J3-T series amplifier with the MR Configurator setup software. In test mode you can
check whether all the components are working properly.

NOTE You can also use the optional MR-PRU-03 HMI control terminal for performing initial tests
and setting the amplifier's parameters. For further details see the MR-J3-T series instruction
manual.

3.1 Minimum Connections for the Functional Check

Servo motor

1-phase {FG of ='2th
200-230V AC o L & 1 Lz i Motor
Ls b’;ﬂ

A

el N ]

Pl |

!

CHA CME
EMG pooos

EESs el ¥

ALM

MR-J3-001
CN10

DACOMD,

DoDaMEy

SON|

Fig. 3-1:  Wiring diagram for minimum configuration without control terminals
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Minimum Connections for the Functional Check First Functional Test

3.1.1 Connector pin assignments

Servo amplifier I/0O extension

Power terminals MR-J3-00T MR-J3-D01

I 1
N CH20|
CNP1 LN3 ;’f’r? ]
=
- = CMS
£ - |CN3D
. | [ cn3 -
5 ||
cNP2 | D |
i _lg |_‘ CN10
L2 ey
0 CNE || |}
CNP3 | Vv ._IJ ‘
w  ; If' I:I S
— CN2

Connector CN2

\ 4]

PS][ 3 | 7 |BAT

MR D /

Fig. 3-2:  Power and control connector pin assignments for minimum configuration

|
o

Fe2

MrR=| B mes|| 10
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First Functional Test Functional Test Settings

3.2 Functional Test Settings

The following input signals are required to activate the servo amplifier's motor output:

® EMG -> Force stop (safety signal)

® SON -> Servo ON

@® LSP -> Forward rotation stroke end (limit switch)
@® LSN -> Reverse rotation stroke end (limit switch)

You can configure the servo amplifier to activate these signals automatically when the power is
switched on:

Procedure:

@ Connect the PC / notebook to the servo amplifier's USB port (CN5) with the
MR-J3USBCBL3M cable.

(@ sStart MR Configurator on the computer and make the following settings:
— Select the MR-J3-T series servo amplifier:

5% MR Configurator - Project name - (Axisl) [00station] MR-I3-T Servo amplifier connection USB
Project View | Setup Monitor Alarm  Diagnostics  Parameters Test Advanced-function Point-data  Help
| [ H System settings...
Automatic demo. ..
Changing ko new status

[ Project nanm

Edf (Axis)
-2 setup

A&l Parameter

< Tuning

Device =etting

(@ Frameter copy

[ — e

%% System Settings

lModel Selection : |WMR-J23-T j

; - MR-J3-A
Station Selection © |ygp_j3-g
MR-J3-B Fully closed
MR-13-B Linear

Communication Device :

Baud Rate Selection : |Al

Comm Port Selection : [2UT0 j
Connection selection
@ Online
" Offline
QK Cancel

Fig. 3-3:  Selecting the servo amplifier
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Functional Test Settings First Functional Test

— Set the parameter for the automatic activation of the EMG, SON and LSP/LSN input
signals:

Parameter PDO1 “Input signal automatic ON selection 1”7 = 1C04

%% MR Configurator - Project name - (Axis1) [00Station] MR-J3-T Servo amplifier connection USB
Project View Setup Monitor Alarm  Diagnostics | Parameters Test Advanced-function Peint-data Help

D& M | &

IMulti-zxis parameter setking, ..
Device setting...
Tuning...
Change list...
Detailed information...
Conwverter, .,

Parameter copy...

*" Parametersetung =0l

Other settings | Constant I Maintenance | For system | COption card I Parameter block |
Basic setting | Basic setting (list) | Gain/Filter | Extension setting 10 setting | Extension control |

Name
Input =ignal automatic ON =election 1

Setting range
0000-FFFFh

POOZ For manufacturer zetting 0000-0000h
POOZ =0la3 Input zignal automatic ON =election 2 0000-FOFFh
POO4 =0las Input zignal automatic ON zelection 4 0000-FFO0R
POOS =0 For manufacturer 2etting 0000-0000h

POOE =012 Input zignal device zelection 2 (CHE-2} 0-002Fh
POOT =0I3 Input zignal device zelection 2 (CHE 0-002Fh
POO2 =0l4 Input zignal device zelection 4 (CHE-£) 000-002Fh
POOS =001 Qutput zignal device zelection 1 (CNE-14) 0000-002Fh
PO10 =002 Output zignal device selection 2 (CNE-15) 0000-002Fh
PD11 =003 Output zignal device selection 3 (CNE-18) 0000-002Fh
PD12 *DINA External DI function zelection 1 0000-FFFFh
PD13 *DINZ For manufacturer setting 0000-0000h
PD14 *DIN3 External DI function zelection 3 0000-FFFFh
PD1S *0iN4 For manufacturer zetting 0000-FFFFh
PD16 “0lAB Input polarity =election 0000-0111h
POMT For manufacturer zetting 0000-0000h
PO1E For manufacturer zetting 0000-0000h
PD19 *0IF Rezponze level 2etting 0000-0115h

Couble click item to display detailed descriptiops
ReadAl | Write | Verify | Write Al | settogeraut Close

Fig. 3-4:  Parameter settings for automatic input signal activation.

— Turn the servo amplifier off and then turn it on again to initialise the new parameter set-
ting.
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First Functional Test Configuring Positioning Point Tables

3.3

NOTES

Configuring Positioning Point Tables

The position values, travel speeds and acceleration and deceleration times are stored in tables
known as “point tables”. We will now go through the steps required to configure and define a
point table.

Procedure:

@ Select the Point Table option from the Point-data menu.

@ Enter the values for the movements (position, speed, acceleration and deceleration times)
in the Point Table List window, using one line for each movement:

— Enter target position (@) in um x 105™ (STM: e in diagram).
— Enter speed (b) in rpm.

— Enter acceleration/deceleration times (c) and (d) in ms as required for the motor’s rated
speed.

(® Save the entries by clicking on the Write All button.

% MR Configurator - Project name - (Axis1) [00Station] MR-J3-T Servo amplifier connection USB
Project View Setup Monitor Alarm Diagnostics Parameters Test Advanced-function |Poir|t-data Help

NEHE B % AR ¢ BOa | Fointt=bie.. | Y

rpiect Data Lis X &% point table list \ == E
f:l Project name 7 ; | |
Sl (cet) File name: & b C d

L 2

Bl Setup v \ 4 2
-5l Parameter Mo, |Position Data| Speed Data | Accel Time | Decel Time | Dwell Time | Awc Func. | M Code ﬂ
""" Q Tuning 1 2000,00 100 100 100 0 ] ]
Heviee:seling 2 3000,00 300 100 100 i 0 0
=M Promeicr copy a 5000.00 100 300 200 0 0 0
-] Paint tak i =

4 1500,00 200 100 100 0 a a

9 5 1500.00 500 80 100 0 ] ]

8 500,00 250 100 100 0 a ]

7 2000,00 100 50 50 0 a 0

g 1000,00 300 100 100 0 a a

g 0,00 0 0 0 0 ] ]

10 0,00 a 0 0 0 a ]

i 0,00 o 0 0 0 ] ]

12 0,00 o 0 0 0 a a

17 n_nn i} n i n N 1] j

e _’_y Times Set ST to the same value as that of parameter PADS.
Insert Delete
Read All Write Verify | Write All Close |

Fig. 3-5:  Point table positioning entries in the point table list window

Make sure that the Aux. Func. value in every line is left at the default factory setting (“0”) to
ensure that selecting a position value in the table does not inadvertently activate any subse-
guent table entries.

In the factory default settings the absolute value command system for the target positions is
activated with parameter PAOL1 “*STY”. When this system is active all target position values
are referred to the physical home position. Alternatively you can also select the incremental
value command system. The absolute position detection system for the home return func-
tion can be set with parameter PAO3 “*ABS” (see chapter 4.3).

| Loading the factory defaults will not overwrite your point table entries.

MR-J3-T



Functional Test with MR Configurator

First Functional Test

3.4

NOTES

3.4.1

Functional Test with MR Configurator

Using MR Configurator you can perform a basic test of the individual positioning steps and make
adjustments for your application. Note that setting parameter PA14 does not have any effect on
the rotation direction in jog mode when using MR Configurator. The rotation directions are
defined as follows, looking at the end of the drive shaft (i.e. towards the motor):

® FORWARD -> anticlockwise
® REVERSE -> clockwise

Home position return is not possible in test mode when using MR Configurator — use the jog
function to move to the starting position.

| You can set the rotation direction in “single-step feed mode” with parameter PA14.

Selecting point table position entries

Procedure:

@ Select Single-step Feed @ in the Test menu.
@ To select a position enter its point table line number in the dialog box displayed @.
(® Start the positioning operation @.

83 MR Configurator - Project name - (Axis1) [005tation] MR-I3-T Servo amplifier connection USB
Project View Setup Monitor Alarm  Diagnostics Parameters | Test Advanced-function Point-data Help

DwdE | BMK AR T BOH P
Project Data List [X] e
Operation w/o motor..,

[T Project name Farced output. ..

Eﬁ 131'- Demo mode. ..
[} E;! Setup

=l Parameter

Tuning

84 Device zetting
@ Pramster copy

B Point table

Single-step Feed...

Fointtable Mo. 1

{1-255) Palise

Restart

Retmainifg
distance clear

The SHIFT key can be used for Software forced stops.

Fig. 3-6:  Single-step Feed window for testing individual positioning steps
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Positioning with Digital Inputs Additional Connections

4 Positioning with Digital Inputs

This chapter describes how point table positioning is used in most applications with the MR-J3-T
series amplifiers and the MR-J3-D01 I/O extension.

NOTE Please refer to the instruction manual if you need other functions other than those described
here for your application.

4.1 Additional Connections

The initial functional tests described in chapter 3.1 were performed with a minimum connection
configuration. For the full range of standard functions you now need to make additional power
supply and control terminal connections on the CN6 and CN10 terminal blocks, as shown below
in Figs. 4-1 and 4-2.

nuEMG. OFF OFF ~ ON

MC o
Servo amplifier Servo motor
NF3 MC -_C_M’— i
1-phase ﬂ:’: +~—+—0 D D | CNPL
200-230V AC i s> O O L , Uo——— U | 2 Motor

PEL
O
1 1
| @ o
‘:I“"’
- Encoder cable Enc’oc;er
24V DC i |
EMG. OFF g cNe|  asoma O
als = ] ==
— =
ALM '—v—| RA Alarm
24vDC  |[Ersssssesesud H

24V DC + 10 % MR-J3-D01

800 mA ICN1D

xb—__som
Servo ON

Fig. 4-1:  Single-phase power connections for the MR-J3-T amplifier
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Additional Connections

Positioning with Digital Inputs

Connector CN6 Connector CN10 CN10 pin assignments
A T 1 DIO
_H-\u
2 DI1
B 1 28
TTT— 2 27 3 DI2
—— 3 28
- 12 4 - 4 DI3
2 lzmc| 15 | gp 5 ap 5 DI4
DOG —— ALM[—— & 31 6 DI5
4 17 7 - 32
LSP ZF 8 33 7 DI6
LSNP g 34 8 DI7
§ licow 19 " > 13 DICOM
B 11 38
7 3 12 kT 14 DICOM
i 21 13 33
14 39 21 SON
g 22 15 40 22 ACDO
10 23
16 H 23 ACD1
— 17 42
11 24 18 43 24 ACD2
12 25
> 19 i 44 25 ACD3
13 26
- 6 26 RES
22 47 32 MDO
I 23 48
_ :_’_if—-j 24 49 3 ST1
T as 50 36 ST2
_) 37 DOCOM
——— 49 INP
Fig. 4-2:  Pin assignments of connectors CN6 and CN10
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Positioning with Digital Inputs Additional Connections

NOTES

24V DC +10% izav oc FE - i[Mq‘J}n TCNE |
150mA © = b 14 | RO a4
|CN8 [ T
: ~HDEOM] 5 15 |ALM e !
ipocom| 17 - ;*:,\ H—q»
EMG. OFF EMG ][ 1 B e e —
Proximity dog DOG| 2 [
Forward stroke end P | 2 max. 10m
Reverse stroke end SN | 4 3| L2 |
L % |LZR |
: max. 10m JHETE
24 |LAR|
12 | LB |
MR-J3USBCBL3M [ens 35 |LBR |
- (Option) T1 23 | LG |
|_ [Plate] SD |
20 J_
24V DC 510% aavoe [ ) h’a"-."aﬁ:?c?g!; ”6
800mA EZml CNID | 14 preovor— —
Tpeovel 13 | | 22 |ACDO—e—(A
.- pocomo| 37 | —op s (Y
~ 1 - RAL 3
. S— T 23 jpen—) » 4 = Alarm code
:\0— on | 2 24 |aCD2—e—{Ras———+
Point el DR | 3 — =P
table d ._oh"‘“-O— Di3 4 25 hCD3-—-—-.——\i/-;-—--
selection —O0o—— DK |5 | 28 |mcoc
—0 o—— 0I5 | & e
—oo0—— DB | 7 39 |mcont
o260 | 8 40 |mcoc2
SERVOON ¢—0 o——JSON | 21| +——
RESET ¢+—o0~o—— ' ReS | 25 | 41 |mcoos
T 42 |wcon
TL1 | 28 ——
T50 | 29 43 |mcoit}
TP1 | 30 a4 hacol
[ow[31] ——i
Automatic/Manuall ¢ &5~ W50 | 32 1 45 [mcon|
1TSTR | 33 46 |pus!
PC 34 —_— .
Forward rotation start $—o ~o——— ST1 | 35 7. MEND]
Reverse rotation start o o ST2 | 36 | a8 |cpol
max.10 m - 48 |CPO - H ¥ i
CN20 49 | INP —& {.53 n position
PISR[ 13| —— J
N max. 10m
N12R| 15 CN20|
a4 |MO1|
1| LG |
® A 24V 1000mA power supply can be TLA | 12 14 |mMO2|
used for all control terminals. G |9 |
| SO _|Piate Plate| SD |
{

Fig. 4-3:  Connection of the control terminals with PNP logic (source logic)

You can find a brief descriptions of the signal functions in Appendix A.1. Please refer to the
instruction manual for a complete reference.

| All digital signals described in this manual use source logic.

For safety reasons the EMG signal must be connected to pin 1 of connector CNG6 if the
servo amplifier is not operated during the first functional test. The EMG signal is perma-
nently assigned to pin 1 and the amplifier is deactivated when there is no EMG signal if it is
configured accordingly (see chapter 3.2).
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Turning off Automatic Input Signal Activation

Positioning with Digital Inputs

4.2

Turning off Automatic Input Signal Activation

Procedure:

(@ Reset parameter PDOL1 to a value of "0":

4% Parameter Setting - =[g|5|
| | | | | Parameter block |
Basic setting | Basic setting (list) | Gain/Filter | Extension setting 10 setting | |
No. Abbr. Name Valug Units Sstting rangs -
PDO1 - p D 0 oonn
PDO2 Tla2 For manufactursr setting 0000-0000h
FOO3 Ola2 Input =ignal autematic ON zelection 2 oono 0000-FOFFh
POO4 Tias Input =ignal automatic ON selection 4 oooo 0000-FFOCH
PDOS *on For manufactursr sstting oooo 0000-0000h
PDOS *Di2 Input 2ignal device =election 2 (CNE-2) 0028 0000-002Fh
POOY D2 Input =ignal device =election 3 (CN 000A 0000-003Fh
PDOE *Dia Input 2ignal device sslection 4 (CNE 0ooB 0000-002Fh
POOS 001 Output =ignal device =election 1 } oonz 0000-0023Fh
PO10 ‘0oz Output signal device selection 2 (CNS-15) o002 0000-002Fh
PD11 *D03 Output =ignal device selection 3 (CNS-158) nozs 0000-002Fh
PD12 *DINT External DI functien 2election 1 ocon 0000-FFFFR
PO13 DIz For manufacturer zetting ooao 0000-0000h
PO14 *DIN3 External DI function seslection 3 ogon D000-FFFFh
PO1S *DiN& For manufacturer zetting oooo 000D0-FFFFh
PO16 ‘DI&B Input polarity =election oooo 0000-0111h
PDAT For manufactursr stting ooon 0000-0000h
FO18 For manufacturer zetting oooo 0000-0000h
PE1S *DIF Rezponze level 2etting gonz 0000-0115h i
Double click item to display detailed descriptiop!
Read Al | Write | veriy | Write Al | setto defaut
Fig. 4-4:  Switching off automatic input signal activation
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Positioning with Digital Inputs Home Position Return

4.3

4.3.1

Home Position Return

At the factory the MR-J3-T servo amplifiers are configured with the incremental system acti-
vated by default (i.e. the absolute position detection system is switched off). This means that the
current position is not stored when the amplifier's power supply is switched off, making it neces-
sary to perform a return to home position every time the unit is powered up. You can configure
the home position return mode with Parameter PC02:

Parameter PC02

0100
Home position return modes
|
0: Proximity dog mode 6: Count mode, front end reference
1: Count mode 7: Dog cradle mode
2: Data setting mode 8: Dog mode, last Z-phase reference
3: Stopper mode 9: Dog mode, front end reference
4: Ignore home position A: Dogless Z-phase reference

5: Dog mode, rear end reference

The most commonly used modes are:

1. Dogless Z-phase reference mode (A)
2. Proximity dog mode (0)

These two modes are described in detail below. Dogless Z-phase reference mode is suitable for
simple applications. Dog mode is frequently used for standard applications.

Dogless Z-phase reference mode

In this mode the Z-phase of the rotary encoder (zero position of the encoder) is used as the
machine's physical home position. However, it is quite rare to be able to configure a machine so
that its physical home position exactly matches the Z-phase of the encoder. It is thus almost
always necessary to enter an offset (shift) with parameter PCO6.

After activation of the forward start command ST1 (or reverse ST2) the home position return is
initiated by parameter PC04 (“home position return speed”). When the Z-phase signal from the
encoder is registered the servo motor brakes to a halt. After this a precise return to home is per-
formed at creep speed with parameter PCO5.

The physical home position can be shifted in relation to the zero position of the encoder
(Z-phase) with the home position offset (shift) defined with parameter PC06. Parameter PC0O7
can be used to define a home position value other than zero.

When the home position return has been completed successfully the servo amplifier activates
the ZP signal.

MR-J3-T



Home Position Return

Positioning with Digital Inputs

Timing chart:

Auto/Manual mode (MDO)

ON
OFF

Select point table no. (DIO)

Start command ON

Forward (ST1) OFF

Start command ON

Z-phase of encoder

Home return complete (ZP)

Reverse (ST2) OFF

Servo motor speed setting

ON
OFF

ON
OFF

/ PCO04 “Home pos. return speed”

PC06 “Home offset”

-
[}
1
|
]

‘«— PCO05 “Creep speed”

Fig. 4-5:  Home position return sequence in dogless Z-phase reference mode
No. Code Function Description
pA05 © *ETY Feed length multi- | Needed here to scale the home position value to the physical coor-
plication factor dinate system.
pco2 © *ZTY Home position re- | Selects the home position return mode:
turn mode A: Dogless Z-phase reference mode
pco3 @ *ZDIR Home position re- | 0: Incrementing counting of encoder pulses
turn direction 1: Decrementing counting of encoder pulses
PC04 ZRF Home position re- | Sets home position return speed until first detection of the Z-phase
turn speed in [rpm].
PCO05 CRF Creep speed Speed for precise movement to home position in [rpm].
PCO06 ZST Home position off- | Distance between the encoder zero point (Z-phase) and the physi-
set (shift) cal home position in [um].
pco7 © *ZPS Home position re- | The home position return stops when the Z-phase position is
turn position value | reached.You can enter a non-zero coordinate for this position [in
1OSTMpm] with this parameter.
Table 4-1: Parameter reference table

@ You must turn the power off and on again to activate this parameter.
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Home Position Return

Examples:

@ The Z-phase of the encoder is defined as the physical home position of the machine.

In this

example we are going to perform the home position return at 200 rpm in the direction in
which the encoder pulses are counted incrementally.

Parameter settings:

%% Parameter Setting E =10 x|

Basicsefing | Basicsefing(isti |  GainFiter < Bdensionsefing [ UOseting |

I I | | | Parameter block

Ho. Abbr. | Name Valug | Units | Setting rangs
PCOA *QND For manufacturer sstting 0000 0000-0002h
PCOZ2 70 By Home positien return type 0000-00040
PCO2 *ZDIR Homs position return dirsction 0000-0001h
PCO& ZRF Heme position return =peed 0-50000
PCOS Z5T Home positien =hift diztance 0| um
BETE i L Home position return poesition data 0 10"STHum
PCO8 OcT IMoving dizstance after proximity dog 0 10"STHum
PCOS ZTW Stoppsr type home position return stopper tims ms 5-1000
PC10 ZIT Stopper tvpe home position return torgue limit valus 1 e 1,0-100,0
PC11 CRP Rough match output range Parameter settings for example 0-65535
PCAZ JoG Jog =pesd 0-50000
PC13 *ETC S-pattern acceleration/deceleration time constant 0-1000
PC14 *BKC Backiazh compenzation i 0-32000
PC15 ORP For manufacturer zetting 0000-0001h
PC15 MER Electromagnetic braks seguence cutput ) 0-1000
PCAT ZSP Zerp 2pesd 50| 0-10000
PC18 *Bps Alarm higtery clear )} 0000-0001h
PC18 *ENRS Encoder output pulze =election 0000-0021h
Double click item to display detailed description. /

Readal | Wirite | Verify | wite &l ¥|  Setto defau

Fig. 4-6:  Relevant parameter settings for example 1

—Cix]
Up to four Amplifier Monitor Parameters can be displayed.
Current position 0,0 mm
Servo motor speed 0 r/min
Within one-revolution 0 pulse
position
lMonitor select I Clear Close

Fig. 4-7:  Values shown when the home position return has
been completed correctly




Home Position Return

Positioning with Digital Inputs

@ Perform ahome position return as in example 1 but with an offset between the physical and
encoder home positions, set with parameter PCO06.

Parameter settings:

=101 %]

Parameter block |

+¥ Parameter Setting

Basicseting | Basic setting list) | GainfFilter P V0 setting | |

No. Abbr. | Name WValue | Unitz | Setting range
PCO1 *OMD For manufacturer zetting [ 0000-0002h
PCO2 LY Home position return type 0000-0004h
PCOZ *ZDIR Home position return direction 0000-0001h
PCO4 ZRF Homs pesition return speed 0-50000
PCOS CRF Cresp speed 0-50000
@ Home position shift diztance
PCOT = Homs pesition return position data A0 SThum
PCO& DCT Idowing diztance after proximity dog 0| 10*STHum
PCO9 ZTH Stopper type home pozition return 2topper time mz
PC10 rany Stoppsr typs homs position return tergue limit valus %
PC11 _CRP Rough match output rangs 010 ST m 0-65535
GISESNN JOC | Jogspeed Parameter settings for example SaEhld
PC13 *3TC S-pattern acceleration/deceleration time constant 0-1000
PC14 *BKC Backlazh compenzation 0| pulze 0-22000
PC1S oRP For manufactursr setting oooo 0000-0001h
PC16 WBR Elsctromagnstic brake sequsnce output 100|mz 0-1000
PC17 Z5p Zerp 2pesd 50| r/min 0-10000
PC18 *BPS Alarm histery clear o000 0000-0001h
PE1Y _'EHRS Encoder output pulze =election 0000 0000-0021h

Ciouble click item to display detailed description.

Read Al | Write | Verify | Write Al | settoderaut | Close |
Fig. 4-8:  Relevant parameter settings for example 2. The offset is entered with param-
eter PCO6.
%% High Speed Monitor =lof x|

Up to four Amplifier Monitor Parameters can be displayed.

Current position
Servo motor speed

0 r/min

Within one-revolution

259144 pulse

/ position return:

Following completion of the home

The servo motor has travelled to
the specified home position. The
home position of the encoder has
been exceeded by the value of
PCO06 = 3,000 um. For the motor
connected this is equivalent to
259,144 encoder pulses.

position
IMonitar select I Clear | Close |
Fig. 4-9:  Values shown when the home position return has been completed correctly
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Positioning with Digital Inputs Home Position Return

4.3.2 Dog mode home position return
In this mode, instead of the encoder Z-phase(Fig. 4-6), the DOG signal is used to switch from
“home position return speed” PC04 to “creep speed” PCO5. You can use parameter PD16 “prox-
imity dog detection polarity” to specify whether alogical “1” or alogical “0” should be identified as
an active DOG signal.
Asin (D above, the physical home position can be shifted in relation to the home (zero) position
of the encoder (Z-phase) with PC06 “home position offset (shift)”. In addition to this you can also
set a non-zero coordinate for the home position with PC07.
Conditions for the proximity dog signal:
The proximity dog signal (DOG) must fulfill the following conditions to ensure that the Z-phase of
the encoder is detected during the activation period of the DOG signal:
Vot . .
L1 = 60° 2 L1 = Length of the DOG signal in [mm]
V = Home position return speed in [mm/min]
tg = Deceleration time in [s]
Lo =2-AS L2 = Length of the DOG signal in [mm]
AS = Distance for one rotation of the motor in [mm]
MR-J3-T 4-19
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Positioning with Digital Inputs

Timing chart:

Auto/Manual mode (MDO)

Select point table no. (DIO)

Start command
Forward (ST1)

Start command
Reverse (ST2)

Servo motor speed setting

Z-phase of encoder

DOG signal

Home return complete (ZP)

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

-

| 1
I
| SrEms
i
i PCO04 “Home pos. return speed”
i PCO05 “Creep speed”
| |
| |
! | | 2 :
1 : 1 . ut
<= 3ms Cotd | /: ;
1 1

|
I
: PCO06 “Home offset”

BAEEEA AL AR

Proximity dog

| —_—

|

Fig. 4-10: Home position return in proximity dog mode
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Positioning with Digital Inputs

Home Position Return

No. Code Function Description
pA05 © *ETY Feed length multi- | Needed here to scale the home position value to the physical coor-
plication factor dinate system when a home position offset (shift) has been set.
Parameter value Multiplication factor STM
0 1
1 10
2 100
3 1000
pco2 @ *ZTY Home position re- | Selects the home position return mode:
turn mode 0: Proximity dog mode (DOG)
pco3 @ *ZDIR Home position re- | 0: Incrementing counting of encoder pulses
turn direction 1: Decrementing counting of encoder pulses
PC04 ZRF Home position re- | Sets home position return speed until first detection of the Z-phase
turn speed in [rpm].
PCO05 CRF Creep speed Speed for precise movement to home position in [rpm]
PCO06 ZST Home position Distance between the encoder home position (Z-phase) and the
offset (shift) physical home position in [um]. Does not change the zero point of
the physical coordinate system.
pco7 @ *ZPS Home position re- | The home position return stops when the Z-phase position is
turn position value | reached.You can enter a non-zero coordinate for this position [in
lOSTMum] with this parameter.
PD16 © *DIAB Input signal Logical value for detection of the proximity dog signal (DOG):
polarity 0: Active DOG on logical "0"
1: Active DOG on logical "1"
Table 4-2: Parameter reference table

@ You must turn the power off and on again to activate this parameter.

Example:

In the following example the physical home position is at the position of the Z-phase of the
encoder. However, we now want to assign a non-zero value in the physical coordinate system to
this position.

MR-J3-T



Home Position Return Positioning with Digital Inputs

Parameter settings:

% Parameter Setting LA =|g|5|
| I | | | Parameter block |
Basicssting | Basicssting(ist) |  GainfFilter Vo seting | |
Ho. Abbr. | Name | Value | Unitz | Setting range
PCO4 QKD For manufacturer sstting 0000 0000-0002h
PCO2 *ZTY Home position return type 0000-0004h
PCO3 *ZDIR Home position return direction 0000-0001h
PCO4 ZRF Home position return gpesd 0-50000
PCOS CRF Cresp speed 0-50000
PCOS ZST Home position =hift diztance
M Home position return position data 10*STMum
PCO& DCT Meving diztance after proximity dog Sfhkum | 0485535
PCOS ZTH Stopper type home position return stoppsr time 100| mz
PC10 ZTT Stopper type home pozitien return tergue limit value 15,00 %
BEd CRP Rough match output rangs 0 10°SThum
PC12 10G Jog =pesd 100/ r/min
PC13 *51C S-pattern acceleration/deceleration time constant
PC14  |*BKC  Backlash compensation l Parameter settings for example 0-32000
PC15 ORP For manufacturer zetting TOUT 0000-00010
PC186 MBR Electromagnetic braks sequencs cutput 100| mz 0-1000
PCAT Z5P Zero zpeed 50| r/min 0-10000
PC18 *BPS Alarm hiztory clear oooo 0000-0001h
PC18 *ENRS Encoder cutput pulze zelection oooo 0000-0021h
Lalanats) il Mhakiom =il o i - e nona s |
Couble click item to display detailed description.
Read All | Write | Werify | Write All Setto default | Close |

Fig. 4-11: Relevant parameter settings for the example. The home position value is en-
tered with PCO7.

% High Speed Monitor

8
x

Up to four Amplifier Monitor Parameters can be displayed.
Following completion of the

home position return:
Current position /

The servo motor has travelled to
the encoder home position
Sewo motor Speed 0 r!mln which is also the machine’s
physical home position. How-
ever, this position corresponds

to a value of 100mm in the ma-
Within one-revolution @ chine’s coordinate system.
position

lMonitor select I Clear LClose

Fig. 4-12: Values shown when the home position return has been completed correctly

The position value is calculated as follows:

X = PAO5 « PCO7 in [mm]

In the above example with PAO5 = 1 and PC07 = 1000 [10°™ um] this gives us:
X =1000+ 10" pm
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Configuration for Positioning

4.4

Configuration for Positioning

If you install the MR-J3-DO01 I/O expansion you can use point table positioning, which allows you
to select positions from a list of up to 256 table entries with a combination of eight digital inputs.
Table 4-3 shows how binary input signals are encoded to address the point table entries.

Digital Input Signals Selected Point
DI7 DI6 DI5 DI4 DI3 DI2 DI1 DIO Table Entry

0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 1 1 3
0 0 0 0 0 1 0 0 4

1 1 1 1 0 254

1 255

Table 4-3: Selection of point table entries with digital input signals

In the factory default configuration the incremental system is activated, which means that the
absolute position detection system is turned off (PA03 “absolute position detection system”).In
this mode the current position is not stored when the power is turned off and you must thus per-
form a home position return every time the amplifier is powered on. The default configuration
also uses absolute target positions (PAO1 “positioning control mode”).

plication factor

dinate system when a home position offset (shift) has been set.

No. Code Function Description
PA0L @ *STY Positioning control| 0: Absolute target position values
mode 1: Incremental target position values
pa03 @ *ABS Absolute position | 0: Incremental system (absolute detection off)
detection system | 1: Absolute position detection system on
pA05 @ *ETY Feed length multi- | Needed here to scale the home position value to the physical coor-

Parameter | Multiplication Range of the target
value factor STM position values

0 1 -999.999 .. +999.999
1 10 —9999.99 .. +9999.99
2 100 —99999.9 .. +99999.9
3 1000 —-999999 .. +999999

Table 4-4: Parameter reference

@ To activate this parameter you must switch the amplifier power off and on again.

MR-J3-T
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NOTE

The following example shows some typical configuration settings used for many common posi-
tioning applications:

Procedure:

(@ Select the incremental system for positions with PA03 *ABS.
@ Select absolute value command mode for target positions with PA01 *STY.
(® Set a multiplication factor with PA05 *FTY = 1 => 10 times factor.

This gives us the following position system:

Min. absolute value Max. absolute value
-9999.99 0 +9999.99

i

Range of possible position values
in [10°™ pm]

Fig. 4-13: Effective range of the position values with the sample settings

%% parameter Setting ) ;IQIEI

| | | I | FParameter block
Basicsetting | Basicseting sty | GainFiter | Extensionseting | V0 seting |
Control mode selection (*STY) Regenerative brake option selection (*REG)
Command md. g | Absolute value command system ~I;Regenerat|ve Riche e IREQE”- brake option is not used j
___—_'_._,_..l-
eeding function selection (*FTY)

Absolute position detection system selection (*ABS anual pls. gen. multiplication |1 time -
’7-‘\95 system sel. Used in incremental system S ol N G R T T ST T _3

Follow-up selection at servo-off or emergency stop (*A0P —Eldctronic gear setting(*CIX,*CD’
’VFollo\N—up at servo-off or emergency stop Invalid ~| | | Eleironic gear numeratar E lot gear

In-position range (INP) \\ | Pt et o vt £
( 100 um(a-10000) {Commandgal A £
Parameter settings for example r
~Forward [Reverse rotation torgue limit (TLP, TLH}) g P Ut tuning mode 1 o
Forward rotation terque limit | 1000 %i(0,0ts 1000} | Aute funing respanse |12 i}
Reverse rotation torque limit | 1000 %40,0to 1000} Encoder Output pulse (*ENR)
~Rotation direction selection (*POL) | 4000 pulselrev(1-65535)
ST1 coordinate system selection Select the dividing ratio with extension setting PC19 (*ENRS).
CCW dir. at adrs. incremented, CW dir. at adrs. decremented j

Double click item to display detailed description.
Read Al | Wit | Verify | Wit Al Setto defautt | Close

Fig. 4-14: Relevant parameters affecting the target position setpoint values

If target positions are entered using the incremental system it is not possible to change the
rotation direction via the point table. In this mode the rotation direction can only be changed
with the start commands (ST1/ST2).
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Configuration for Positioning

@ The point table entries for the individual positioning steps are configured in the columns
numbered @ to @ in the point table list shown below.

&% Point table list =] x|
File namﬂ 9 e 0
v v v
Mo. |Position Data| Speed Data | Accel Time | Decel Time | Dwell Time | Aux. Func. M Code il
1 2000,00 100 100 100 0 0 0
2 300000 2000 100 100 o 0 0
3 5000,00 300 300 200 0 0 0
4 1500,00 1500 100 100 0 0 0
5 1500,00 500 8o 100 0 0 0
B 500,00 250 100 100 o 0 0
7 2000,00 1235 g0 &0 0 0 0
8 1000,00 300 100 100 0 0 0
g 0,00 o 0 i 0 0 0
10 0,00 0 ] a o 0 0
i 0,00 0 0 o 0 0 0
12 0,00 0 ] a 0 0 0
472 NN 1] n n 1] 1] 1] _ﬂ

3TH |1|:| vl Times Set 3TM to the same value as that of parameter PADS.

Insert Delete

Read All irite \erify | writean | Close |

Fig. 4-15: Example of a positioning application with 8 positioning steps

Tips for editing point table entries:

® Thevalueinthe Aux. Func.column should normally always be zero. Otherwise the system
will automatically jump to the next entry in the table and execute the next positioning com-
mand after completing a positioning step, even if there is no change in the input signals.

® The Dwell Time column can be used to insert a delay between reaching the target position
of the positioning step for the current table line and continuing to the next table line. This
option should only be used when multiple positioning steps are performed automatically,
without changes in the input signals.

@® The button /nsertinserts a new line above the selected table line. Delete deletes the se-
lected line.

® The Verify function checks whether the positioning table in MR Configurator matches the
table stored in the connected servo amplifier. If the tables don't match a message is dis-
played showing the line number where the difference was found:

Verify-ern o Number of table line
' —I where tables in amplifier

vﬁ not match

- and MR-Configurator do

oK

MR-J3-T
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NOTE

4.4.1

® Always deactivate start command ST1/ST2 before starting a new positioning sequence.
Then you can select a new table entry with DIO - DI7 and start the positioning sequence
with ST1/ST2.

@ Table entries are not reset when you restore the amplifier's factory default settings!

@® You do not need to turn the amplifier off and on again after changing table entries.

| Please see the instruction manual for full details on all these procedures.

Importing and exporting point tables

There are two different ways to store the point table from your project so that you can editit again
later in external programs and MR Configurator:

@ Exportthe pointtable as a text file with the extension .ptb. This creates a plain text file that
can be edited with a normal text editor.

@® Exportthe pointtable as afile with the extension .csv. These files contain data that can be
edited by spreadsheet programs like Microsoft Excel.

Procedure:

@ The Point Table List window must be open and active.
@ How to export the point table to a file:

sk MR Configurator - Project name - (Axisl) [00Station] MR-I3-T Servo amplifier connection USB
Project View Setup Moniter Alarm Diagnostics Parameters Test Advanced-function Point-data Help

New ok |8 @ |moa

Open Project...

Close Project Speichern unter

Save Project :
SR Speichemin: [ Test MR- T x| eEekE

Hpoint.p\‘b

Save Image, .,

Fig. 4-16: Exporting the point table to a file for archival or editing

2 MITSUBISHI ELECTRIC



Positioning with Digital Inputs Configuration for Positioning

(® How to open/import a point table data file:

8% MR Configurator - Project name - (foasl) [00Station] MR-I3-T Servo amplifier connection USB
Project View Setup Monitor Alarm Diagnostics Parameters Test Advanced-fumction Point-data Help

tumis I AR T
Open Project...
Coseeroh ofmen 21x]
Save Project o = i
Suchen in: Test MR-I2-T - -
Save As Praject.., uchenin: | 3 Test_ x| & @E e

m paint.pth

Save File...
Save Image. .

Exit

N
L Lo
g
E

Abbrechen

Fig. 4-17: Opening a point table file to import the data

&% Point table list =101 xi
File name: DDaten'Projeldelintern|Test_MR-J3-Tiest.csy
MNo. |Position Data| Speed Data | Accel Time | Decel Time | Dwell Time | Aux Func. | W Code il
1 2000.00 100 100 100 0 0 ]
2 300000 2000 100 100 a ] o
3 5000.00 300 300 200 a 0 o
4 1500 00 1500 100 100 a 0 0
5 1500.00 00 an 100 0 0 0
G 500,00 250 100 100 a ] 0
¥4 2000.00 1235 50 50 a 0 o
= 000,00 300 100 100 ] 0 o
9 0,00 0 0 ] ] 0 ]
10 0.00 ] 0 0 a ] o
11 0,00 a 0 o a 0 o
12 0,00 ] 0 o ] 0 o
472 Rty iy} iy iy 1y} iy iy :I
STH m Times  Set 8TWto the same value as that of parameter PADS.
Inser Delete
Read All Wirite verity | writean | Close |

Fig. 4-18: Point table position data imported from a .csv file
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4.5

NOTE

Functional Test of Digital Input Positioning

Normally you need a simple controller to set the digital inputs used to select the point table posi-
tion entries, for example a PC, a mini PLC or an HMI control terminal. This chapter explains how
you can perform a thorough check of the functionality of the positioning control functions without
needing to perform the additional work of programming and installing a controller.

Fig. 4-19 shows a test installation without an external controller. Note that the FX Simulation Box
used in this setup can set a maximum of 14 digital inputs.

Servo motor

NF3 MC ——
e, __C_r.'_=
5[ +— oo S L
1-phase u] Tk CNP2
— o » 5 an At T 5
200-230V AC ) O . T i O L2 E : 0 : L 7 K |V_|010r
1 QLy | | Ot '\, 3-5:}'\
' | | | | ™M)
1k 1 i o 1 )
VPN F WoT— 1 W 4 L
L& Ei == e P
1 1
0P | .
._jene2 bl
T ! & o
I ] e e I
1QC 1 —
1} :-‘ n 1
: = 1 CN2 Encoder
=0 L1 | 11 Encoder cable 17 .
- —— )
Ty ==t | 1 hy

© MR-J3USBCBL3M
Cable length: 3m

@ MR-J2CMP2

© MR-J2M-CNT1TBL-M D
Cable length: 0.5-1m o

O MR-TBS0 MR-J3-D01

chi1o —1

24v DC

24V DC
power supply

Fig. 4-19:  Test setup for simulating positioning with digital inputs

The test setup shown above does not use any safety features for the tests (EMG. OFF). You
should thus only use this setup in a controlled test environment where errors cannot cause
any danger for personnel or equipment!
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MR Configurator can monitor all the inputs and outputs of the MR-J3-T, including those on the
MR-J3-D01 I/O extension.

Procedure:

(@ Connect the PC/notebook to the USB port (CN5) of the servo amplifier using cable
MR-J3USBCBL3M.
@ sStart MR Configurator and make the following selections:

— Select the MR-J3-T series amplifier.

— Select the MR-J3-DO01 expansion card (“option unit”).

+¥ System Settings N .-_.Igllj

@elacﬂon : [MR-J3-T -

Station Selection : [oo
Communication Device : ISer\m amplifier connection USB

Baud Rate Selection : |a,|_.1m

ption unit selection
Jj MR-J3-D01 i

0 I K

Comm Port Selection : [~T0

- Connection selection
& Onlin

¢ Offline

r Reading setting range of
oK Cancel parameters.

Fig. 4-20: Settings in MR Configurator for checking the MR-J3-T with the MR-J3-D01
expansion card

After this you can monitor the signals of the expansion card with the option Option unit I/F display
in the Monitor menu.

%% MR Configurator - Project name - (Axis1) [00Station] MR-J3-T Servo amplifier connection USB Option unitzMR-13-D01
Project View Setup | Monitor Alarm Diagnostics Parameters Test Advanced-function Point-data Help

Display all...
Multi-axis display all,

Input/Output I/F display...
it

Fig. 4-21: Selection of the “Option unit I/F display” terminal monitor option

MR-J3-T
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Lol
C__lon <MR-J3-D01 >
[ ] oFF CN10 CN10
DIO 1 L Device setting J— 22 | ACDO
input signal Di1 2 F -~ 2 ACD1 Output signal
Di2 3 = - 24 ACD2
DI3 4 F 4 25 ACD3
Di4 5 E - 38 MCDOD
DIs 5 I - 39 MCD01
DI§ T e < 40 MCDD2
DI7 8 F = 41 MCDD3
= 2 | - 42 | ucDp1o
= 10 E 4 43 | McD11
1 F - 44 | wmcD12
12 | 4 45 | ucp13
15 = = 46 FPUS
16 | 4 a7 MEND
17 F - 48 CPO
o 18 F - 49 INP
—— 19 =
e 2;] =
SON 21 B
RES 26
TL 27
TL1 2 e
TPO 29 F
TP1 i
OVR 3k
LD 32 P
I3TP 33 s
PC 34
ST1 35
ST2 3B
CN20
gopVd 4 01
go0VvV 4 14 02
CN20
B ve | 2 HEaEEORSE R _ ten |
{RUtGTELC VORageE ™ [ TLA 12 .26 Vo (26 % )
: —— (100%:Max torque) ﬂ_l

Fig. 4-22: The “Option unit I/F display” terminal monitoring window
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5 Positioning via a CC-Link Network

As an alternative to using digital signals you can also control positioning with MR-J3-T servo
amplifiers via a CC-Link network connection.

NOTE Before proceeding ensure that the MR-J3-D01I/O expansion card is not installed. If it is in-
stalled CC-Link communications will be disabled.

5.1 Additional Connections

In addition to the minimum configuration described in chapter 3.1 you also need to connect the
CC-Link cable and the cabling for connector CN6 for this mode.

s EMG. OFF OFF ON

MC
Q0 SK
Servo amplifier Servo motor
NFB MC eNeT —_
1-phase ili‘ —-0 CHC O Ly 1 P
200-230V AC > L el ty. NP3
- r i E T E : v S T S “ Motor
1Ly ) Y O— I ~
' | : : (M)
JON | | WO W 47‘__;
O P | = g | 1
L =18 :
ket PE
i rove | & O
| @ -
CN2
—TEncoder cable— Encgfj)er
i = i/
24V DC
7 24V DC +10%
EMG. QFF ¢ cne| 3ayDC10%
| aTo——f B —2
Sl -
ALM._'—\?‘}_l Alarm
24V DC bosinmseine o d
24V DC +10% MR-J3-D01
800mA leN10
||_ (=1
‘ |cC-Link
'x“o——!:som -1 | f 'module

Servo ON [ CC-Link cable
—eeeeeeee ] V1,10 compatible,

Fig. 5-1:  Connections for operating the servo amplifier via a CC-Link network
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Connections for the CC-Link network

I |

- = : Fia :

CC-Link SLD = E ELD i
Wi ale R LI R

D3 O DS |

DA i DA i

Fig. 5-2:  Connections between the servo amplifier and the CC-Link master module

NOTE You must install a terminating resistor on terminals DB and DB on the physical first and last
stations in the CC-Link network. The required ohmage of the resistor depends on the cable
length, please check the version V1.10 specifications for details.
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5.2 CC-Link Communication Settings

5.2.1 Settings on the servo amplifier

In the instructions below we are assuming that you have an operating CC-Link network with the
following specifications:

® Data rate 156Kbit/s
@® The master station is a QJ61BT11N module that is integrated in a System Q con-
troller platform with a Q02H-CPU.

Procedure:

(@ Set the number of reserved stations:

'j:.‘
Factory default
setting

(=]

—

1 reserved station

2 reserved stations

Fig. 5-3:  Correct position of switch S1 for setting the number of reserved stations

@ Set the station address (max. value 64):

x1 x10

5 . 5
b & b &
":||."'f H"-,— ""T-,-'fl ﬂ\-,—l
L4) A7
E‘\R_;&- t!\‘%___ o

Y 0 B

higher values

lower values

address digits

Fig. 5-4:  Set switches x1 and x10 to the correct station address
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(® Set the data rate:

MODE Mode Baud rate
/ w5 2 TEERhps

™ ol 1 E25kbps

Lo, & | 2 2 SMbps

\{R_Jé ; 3 EMiops

] _-/ a WIDDE

B 4 10Mips

Stod -
Fig. 5-5:  Mode switch setting for the network data rate
NOTE The servo amplifier settings required for point table positioning are described in chapters 4.2

through 4.4. Please check that these settings have been made correctly before proceeding.

5-34 2 MITSUBISHI ELECTRIC



Positioning via a CC-Link Network CC-Link Communication Settings

5.2.2 Configuration for communication with GX IEC Developer

Generally, positioning control is performed via a CC-Link network in applications where an addi-
tional PLC system is used for automation tasks as well as the integrated controller in the ampli-
fier. In this example we will thus only provide detailed descriptions of the settings required to

integrate the servo amplifier in your project.
Procedure:
How to open an existing project in GX IEC Developer:

@ Select Network @ in the project directory tree in the left window.
@ Select CC-Link @ in the Network Parameter box.

(® This opens the window Network parameters: Setting the CC-Link list where you can now
enter the settings shown in Fig. 5-6 @.

£3 2007_03_6 - 6X IEC Developer -

“ Project Object Edit Tools Online Debug View Extras Window Help
ZEEh|szRo 0| e Csis| mamm|
Shilite PVEN | petwork parameters Setting the CC-Link list. ol x|

Project [d:\Daten\Projekte'\Inte
Lff‘ Library_Pool
=] Parameter

G PLC
=

Mo. of boards in module |1 'I Boards Blank: no zetting.

( i

y Start [0 Mo oona
E R R Operational setting Operational settings

E" ili Tvpe Magter station -

: e - Mazter station data link type PLC parameter auto start A

'@ Global_vars MELSECMET /Ethemet | Vi Femate netfver Lmade] =

% SN Rl MELSECHET / MINI | &l connect count (a) —=P—

Remote input[F<] — #1080

CCLink | Remate output/FY] ®) 100

Femote register Rt D100

Cancel | Remate reqisterFwfw] D200

Wer.2 Remnate input[F]

Yer.2 Remote output[R'r]
9 er.2 Remote register] B
*er.2 Remate reqister R
Special relay[SE]
Special register 54w

Retry count 3
Automatic reconnection station count ©) 1
Stand by master station Ma.
PLC down zelect Stop -
Scan mode setting Agynchronous -
Delay infomation setting 0
Station information setting Station infarmation
Femote device station initial setting Iritial zettings s
Intemupt setting Intermupt setings
\ 1

1 |

M 4

Fig. 5-6:  Settings required in GX IEC Developer for CC-Link communication between
the controller and the servo amplifier
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NOTE

Notes on the network settings:

(a) Inthe example only one servo amplifier is connected to the CC-Link network. This value must
be increased by the number of slave stations installed if applicable.

(b) These values specify which bits or data words are to be used to control the servo amplifier.
The settings shown in the example are for the following assignments:

PLC -> Servo Amplifier Servo Amplifier -> PLC

PLC I/Os Registers Signals PLC I/Os Registers Signals
Y100 RYnO SON X100 RXn0 RD
Y101 RYn1 ST1 X101 RXnl1 INP
Y102 RYn2 ST2 X103 RXn3 ZP
Y103 RYn3 DOG X11A RX(n+1)A ALM
Y104 RYn4 LSP
Y105 RYn5 LSN
Y106 RYn6 MDO
Y10A RYnA DIO NOTE:
Y108 RYnB bi1 Signals DI5, DI6 and DI7 are only available
Y10C RYNC DI2 when the amplifier is configured to occupy 2
Y10D RYND DI3 stations in the network.
Y10E RYnE Di4
Y10F RYnF RES

Table 5-1: Signal assignments

(c) Slave station type setting:

CC-Link station information. Module 1 x|
E=panded Exclusive station Femate station Feservedinvalid |Inteligent buffer selectjword] & |
Fitation Mo, Station type cyclic getting count points station zelect Send | Receive |Aut0matic
141  |FRemote device station - ||zingle * [Excluzive station 1 = |32 points - |Mo setting - | | -
Default | Check | End | Cancel |

Fig. 5-7:  This configuration also enables exchange of data words

@ Connect the PC to the PLC and transfer the modified project to the controller.

If the CC-Link connection to the servo amplifier is established successfully the L.RUN, SD
und RD status LEDs on the servo amplifier will light up.
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5.3 Testing the Servo Amplifier via CC-Link

Before proceeding it is a good idea use the monitoring function in GX IEX Developer to check
that the individual servo functions can be started correctly (e.g. return to home, positioning).
After this you can then test the correct operation of the servo system with the PLC program.

Procedure:

@ Activate monitoring mode.
@ Select Entry Data Monitor in the Online menu.
(® Enter the individual remote 1/Os to be set or monitored.

E& 2007_03_6 - GX IEC Developer - [Entry Data Monitor]

”ﬁ Project Edit Tools Online Debug View Extras Window Help
EEHER|4 2B -« |0 ctsleds S| mmmm
e
BB
2007_03 2= | BAs [mddress (MIT) | Name Value (dec)
Project [d:\Daten'\Projekte\Intern\Test_MR-13-7 1 Tloo Tioo L
-l Library_Pool 2 |yiol Yiol 1
3 |vi02 ¥102 0
L g PLC a 1103 Y103 0
s ) 5 |vios Y104 o
Gl 6§ |vi05 Y105 a
: 7  |vi08 Y108 1
§ DUT_Pool ' '
B 1oz R 2
L*" Global_vars ai A _f“" —
&2 POU_Pool g |¥iom ¥10a a
10 |v103 Y10k )
11 Yide
12 ¥10d
14 X101 %
MELSECNET/Ethemet | 1z lwios %103 7
MELSECMET / MINI | =3 ]
e
£CLink | %
Cancel | 13
20
21
EE
23
24
25
26
5
28
23
30
31

Fig. 5-8:  The Entry Data Monitor window where you can set remote I/Os to test the
servo functions
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A

A.l

Appendix

Digital Signhals — Quick Reference

Connector | Signal Codes i DI/
» : Description
Pins DI/DO CC-Link DO
CN6-1 EMG - Forced stop - emergency safety signal: DI
The signal is permanently assigned to this pin and must be acti-
vated for motor control.
CN6-2 DOG RYn3 Proximity dog switch: DI
This signal is used for some of the home position return modes.
(See chapter 4.3)
CN6-3 LSP RYn4 Forward rotation stroke end switch DI
CN6-4 LSN RYn5 Reverse rotation stroke end switch DI
CN6-14 RD RXn0 Servo amplifier ready DO
CN6-15 ALM RX(n+1)A | Alarm, signals a servo error DO
CN6-16 ZP RXn3 Home position return completed successfully DO
CN10-1 DIO RYnA Select point table entry, i.e. activate a line in the table for position- | DI
Point table entry no.1 ing. Combinations of signals DIO through DI7 (see Table 4-3) can
be used to selec up tot 256 positioning steps.
CN10-2 DI1 \ RYnB DI
Point tabl t 2 NOTE:
oint fable entry no. Signals DI5, DI6 and DI7 are only available when the amplifier oc-
CN10-3 D12 ‘ RYnC cupies 2 stations in the network, thus making 64 bits available via | P!
Point table entry no. 3 | CC-Link.
CN10-4 DI3 |RYnD DI
Point table entry no. 4
CN10-5 DI4 \ RYnE DI
Point table entry no. 5
CN10-6 DI5 [RY(n+2)3 DI
Point table entry no. 6
CN10-7 DI6 \ RY(n+2)4 DI
Point table entry no. 7
CN10-8 DI7 [RY(n+2)5 DI
Point table entry no. 8
CN10-13 DICOM - Connection for an external power supply for the digital control termi- | DI
CN10-14 nals. Negative connection for source interface logic (PNP).
CN10-21 SON RYnO SERVO ON: DI
Activating the SON signal powers on the base circuit and makes
the amplifier ready for operation.
CN10-22 ACDO - Digital output signals for encoded error messages (see Appendix DO
CN10-23 | ACD1 - A3)
CN10-24 ACD2 -
CN10-25 ACD3 -
CN10-26 RES RY1A Reset for error messages DI
CN10-32 MDO RYn6 Switch between automatic/manual mode: DI
The MDO signal must be off for opertion in jog mode. The signal
must be activated before starting a home position return or position-
ing.
CN10-35 ST1 RYn1l Start signal for forward rotation DI
CN10-36 ST2 RYn2 Start signal for reverse rotation DI
CN10-37 DOCO - Connection for an external power supply for the digital control termi- | DI
nals. Positive connection for source interface logic (PNP).
CN10-49 INP RXn1 IN Position: Target position reached signal. DO
Table A-1: Digital signals - quick reference
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A.2

Standard Parameters — Quick Reference

No. Code Function Description
pPA0L @ *STY Positioning control | 0: Absolute value command system for target positions
mode 1: Incremental value command system for target positions
PA03 © *ABS Absolute position 0: Incremental system (absolute position detection off)
detection system 1: Absolute position detection system on
pA05 @ *FTY Feed length multipli- | Needed here to scale the home position value to the physical co-
cation factor ordinate system when a home position offset (shift) has been set.
Parameter | Multiplication | Range of the target
value factor STM position values
0 1 —999.999 ... +999.999
1 10 —9999.99 ... +9999.99
2 100 —99999.9 ... +99999.9
pA14 @ *POL Servo motor rotation | Motor rotation direction (looking at shaft end facing motor):
direction 0: Anticlockwise when ST1 signal is active
1: Clockwise when ST1 signal is active
pco2 ® *ZTY Home position re- Selects mode to be used for home position return:
turn mode 0: Proximity dog mode
pco3 © *ZDIR Home position re- 0: Incrementing counting of encoder pulses
turn direction 1: Decrementing counting of encoder pulses
PC04 ZRF Home position re- Sets home position return speed until first detection of the
turn speed Z-phase in [rpm].
PCO05 CRF Creep speed Speed for precise movement to home position in [rpm]
PCO06 ZST Home position Distance between the encoder home position (Z-phase) and the
offset (shift) physical home position in [um]. Does not change the zero point of
the physical coordinate system.
pco7 © *ZPS Home position re- The home position return stops when the Z-phase position is
turn position value | reached.You can enter a non-zero coordinate for this position [in
105™um] with this parameter.
pDo1 © *DIAL Automatic activation | This parameter configures the amplifier to automatically set the
of input signals digital signals internally to a logical "1" when the power is
switched on.
pDO1 @ *DIAB Polarity of the input | Logical value for detection of the proximity dog signal (DOG):
signal 0: Active DOG on logical "0"
1: Active DOG on logical "1"
Table A-2: Standard parameters — quick reference

@ To activate this parameter you must switch the amplifier power off and on again.
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Alarms and Warning Messages

A.3

Alarms and Warning Messages

Alarm Code® Alarm Reset
Display | AcD3 | ACD2 | ACD1 | ACDO | Error ;ﬁ’ﬁ; con ﬁ'\é'l'fr'ator j|  Reset
(Bit 3) | (Bit 2) | (Bit 1) | (Bit 0) OFE — ON HMI (RES)
A10 0 0 1 0 Undervoltage v v 4
Al12 0 0 0 0 Memory error 1 v — —
Al13 0 0 0 0 Clock error v — —
Memory error 2
Al5 0 0 0 0 (E2PROM) 4 — —
AL6 0 1 1 0 Encoder error 1 v . o
(at power on)
Al17 0 0 0 0 Board error v — —
Memory error 2
AL9 0 0 0 O | (Flash ROM) v - -
Incorrect servo
AlA 0 1 1 0 motor (4 — —
A20 0 1 1 0 Encoder error 2 v — —
A24 1 1 0 0 Main circuit error v v v
Absolute position
@ A25 1 1 1 0 lost/erased v - -
E .
< | A30 0 0 0 1 | Regenerative v v v
braking overload
A3l 0 1 0 1 Overspeed v 4 v
A32 0 1 0 0 Overcurrent 4 — —
A33 1 0 0 1 Overvoltage v v 4
Input frequency
A35 1 1 0 1 too high v — —
A37 1 0 0 0 Parameter error 4 — —
Main circuit [0) 0] ®
A45 0 0 1 1 overheat v v v
A46 0 0 1 1 Servo motor v v v O
overheat
A47 0 0 1 1 Cooling fan error v — —
A50 0 0 1 1 | Overload 1 vO® vO® vO®
A51 0 0 1 1 | Overload 2 vO vQ vQ
Table A-3: Error messages(1)
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Alarm Code® Alarm Reset
Display | AcD3 | ACD2 | ACD1 | ACDO | Error gm)el; Conﬁ"é‘l'fr'ator/ Reset_
(Bit 3) | (Bit 2) | (Bit 1) | (Bit 0) OFF — ON HMI @ (RES)
A52 0 1 0 1 Excessive discrep- v v v
ancy error
A6l 0 1 0 1 Operation alarm v v v
0 Serial communica-
% ABA 0 0 0 0 tion timeout v v v
< . .
ASE 0 0 0 0 S_erlal communica- v v v
tion error
888 0 — — — Watchdog v — —

Table A-3: Error messages (2)

@ Locate and correct the cause of the error and allow the servo amplifier, the servo motor and
the regenerative braking unit to cool down for at least 30 minutes before resetting the alarm
and restarting the system for normal operation.

@ switch on the RES signal.

@ 1o reset the alarm click on the Alarm Reset button in the alarm display window in MR
Configurator. You can also reset the alarm by pressing the STOP/RESET button on the HMI

control unit.
®0: OFF
1: ON
NOTE | The output signal ALM is activated when an error or alarm signal is triggered.
Display | Warning Table_A-4:
A90 Home position return incomplete Warning messages
A92 Battery cable disconnected
A96 Home position return error
A98 Software limit warning
A99 Stroke limit warning
% A9A Option unit input data error
§ A9F Battery warning
; AEO Regenerative system overload warning
E AE1 Overload warning 1
= AE3 Absolute position counter error
AE6 Server emergency off warning
AES8 Cooling fan too slow
AE9 Main circuit off
AEC Overload warning 2
AED Output wattage exceeded
NOTE Please see the instruction manual for more detailed descriptions of the alarm messages and
warnings.
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